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It was found that tobacco smoking was prevalent and that pipe tobacco (used in pipes or in hand rolled cigarettes) was used more frequently than has been found in westernized countries. The drinking of alcohol was also a prevalent habit. Tribal affiliations were examined and all three of these factors showed differences between cases and controls. Further analysis of smoking and drinking together showed that only smoking had a positive association with oesophageal cancer, and this was also true after tribal adjustment had been made. A comparable analysis of data on Durban African males yielded similar findings. It was concluded that tobacco smoking was a powerful oesophageal insult but the authors were not able to show that alcohol was important in the development of oesophageal cancer in these people. Cigarette tobacco does not appear to be a significant oesophageal insult but pipe tobacco does, and the use of both these types of tobacco together may have a synergistic effect. Tribal affiliation has bearing on the smoking pattern.
THE RISE in incidence of oesophageal cancer in southern Africa over the last 40 years has been well documented (Burrell, 1957 (Burrell, , 1962 Higginson and Oettle, 1960; Skinner, 1967; Oettle, 1967) and a current high incidence in African males has been found in Durban (Schonland and Bradshaw, 1968) and Johannesburg (Robertson, Harington and Bradshaw, 1971) .
Tobacco and alcohol consumption have been considered as possible aetiological agents by many workers (Clemmesen, 1965) and it is these two habits, taken separately and together, which have been investigated in this study. Interview population (a) Age distribution and urbanization.-The age distribution and length of urban residence of oesophageal cancer cases and control patients are given in Table I , and in these respects there is a marked similarity between the 2 groups, ratios varying only between 0 9 and 1 1. This interview population was a predominantly urbanized group, 77.5% having lived in large towns for 20 years or longer.
(b) Tribe.-The interview population was not a homogeneous group, being composed of members of 6 major tribes and a miscellany of smaller groups. Table II shows the tribal distribution of cases and controls, and it can be seen that the tribal composition of the oesophageal cancer group differs from that of the controls. Ratios vary from 0 3 in the Shangaan (indicating that oesophageal cancer is less common than expected according to the number of controls) to 1-4 in the Xhosa people (indicating that oesophageal cancer is more common than expected according to the number of controls). Tribal affiliation would therefore seem to have bearing on the occurrence of oesophageal cancer in the individual.
RESULTS

Smoking patterns
Rural, tribalized Africans experience tobacco according to the customs of each Table III . It may be noted that almost 80% of those interviewed were smokers, and of the smokers almost 80% used pipe tobacco, alone or with commercial cigarettes. This is at variance with the smoking pattern of westernized white people (Hammond, 1964; Staszewski, 1960; Schwartz et al., 1961) , and may be relevant to the higher rate of oesophageal cancer among these Africans.
The ratios vary from very low in the case of non-smokers (0-2), (although 5% of the cancer group did not smoke at all) to very high (1.5) among those smoking both cigarette and pipe tobacco, indicating that the cases and controls differ in their smoking habits. The use of pipe tobacco alone carries a higher risk of oesophageal cancer than the use of commercial cigarette tobacco, but the highest risk is found in those who smoke both commercial cigarettes and pipe tobacco (particularly those who use cigarettes made of both tobaccos).
Drinking patterns Heavy social drinking is common in African males. Until the last decade the only alcoholic drink legally available to Africans was beer (" Kaffirbeer "), originally home brewed and later brewed in bulk by municipalities. This is made of maize, sorghum being used to provide the malt, and is consumed by most of the male African population, both rural and urban. Latterly, the consumption of westerntype spirits was legalized and now mainly brandy, gin and cane spirit are consumed. Illegally made concoctions are also frequently taken; these are prepared either by fermentation or by distillation and contain various bases and additives (Burrell, 1957) . In this study 3 types of Smoking and drinking habits Having found differences between cases and controls in respect of tribe, smoking habit and drinking habit, an analysis of the smoking and drinking habits of the control group in terms of tribe was undertaken, and is shown in Table V .
It was found that members of all tribes smoked cigarettes or pipes, or both, Table VI , and also the number of cancer cases that would be expected when standardized for tribe. This is the number of cases that would have occurred in the different groups if the cases in each tribe had been distributed between groups in the same proportion as the controls from the same tribe.
From Table VI it is possible to construct Table VII, which shows the ratio of observed to expected cases of oesophageal cancer both unstandardized for tribe (direct use of data) and standardized for tribe (derived from data in Table VI Vertical reading of Table VIl(a) shows the ratio variation attributable to smoking habits for each individual drinking group. It is seen that there is a fairly consistent pattern, showing that pipe tobacco alone or with cigarette tobacco is almost always associated with higher ratios than no tobacco or cigarettes alone. This pattern holds for all drinking groups and is independent of the drinking pattern.
Table VII(b), which gives similar ratios calculated when tribal variation has been standardized (see above), shows a similar picture to Table VII(a), indicating that the smoking habit of the individual is more important than the tribal affiliation per se.
These Tables suggest that the apparent significance of drinking as a cancer risk which appeared in Table IV is only a reflection of the association between smoking and drinking habits in these people, the smoking effect being dominant.
Comparison with Durban African males
A study of factors relevant to oesophageal cancer in Durban (Bradshaw and Schonland, 1969) has provided ageadjusted data which enables a comparable The ratios of the observed to expected numbers of oesophageal cancer cases in terms of smoking and drinking habits are shown in Table IX, and this Table is  comparable with Table VII . Once again, the drinking habit exerts no consistent effect whereas the smoking habit produces higher ratios when pipe tobacco (alone or with cigarettes) is used. These figures are entirely in accord with the Johannesburg analysis. No idiosyncratic tribal smoking or drinking habits have been found in these urban African groups, but tribal affiliation may influence an individual smoker towards a preference for a certain smoking habit. We think that it is in this way that tribal affiliation has bearing on the development of oesophageal cancer.
This study is to some extent comparable with the work of Schwartz, Denoix and Anguera (1957) , Wynder and Bross (1961) and Schoenberg, Bailar and Fraumeni (1971) . All these investigations showed an epidemiological association between oesophageal cancer and the consumption of tobacco and alcohol, although Schoenberg et al. (1971) considered that a third factor, possibly urbanization, was more important than tobacco or alcohol. Cook (1971) has suggested an association between the occurrence of cancer of the oesophagus in Africa and the use of maize as an ingredient of beer.
The finding of this study is that smoking is a far more powerful oesophageal insult than drinking. Cigarette tobacco does not appear to be a significant oesophageal insult but pipe tobacco does, and the use of both these types may have a synergistic effect. We have been unable to demonstrate that alcoholic oesophageal insults are important in the development of oesophageal cancer in this African male population, and cannot confirm Cook's hypothesis about maize beer or Burrell's suspicion of concoctions.
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